ATF6 is important under both pathological and physiological states in the heart.
Accumulation of unfolded proteins in the endoplasmic reticulum (ER) evokes the ER stress response, including activating transcription factor 6 (ATF6), a key transcriptional activator to maintain cellular homeostasis. The ER stress has recently been reported to cause various diseases, but the role of ATF6 in the heart remains unknown. We clarified the role of ATF6 in the heart. The ATF6 activity was increased in the murine heart after myocardial infarction (MI). Treatment of mice with 4-(2-aminoethyl) benzenesulfonyl fluoride, an inhibitor of ATF6, further reduced cardiac function and increased the mortality rate at 14days after MI. Pharmacological inhibition of ATF6 induced dilatation of left ventricle and depression of cardiac function even in sham-operated murine hearts. The transgenic mice that expressed dominant negative mutant of ATF6 showed larger left ventricular dimension and reduced fractional shortening compared with wild-type littermates, resulting in death of heart failure at approximately 8weeks of age. In contrast, cardiac function after MI was better in transgenic mice that expressed constitutively active mutant of ATF6, compared with wild-type littermates. These results suggest that activation of the ER stress response factor ATF6 plays a critical role in not only protecting hearts under the pathological state but also maintaining cardiac function under the physiological state.